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Science Paradigms by Jim Gray

Thousand years ago:

science was empirical
describing natural phenomena

Last few hundred years:

theoretical branch
using models, generalizations

Last few decades:

a computational branch
simulating complex phenomena

Today:

data exploration (eScience)

unify theory, experiment, and simulation
using data management and statistics

— Data captured by instruments
Or generated by simulator
— Processed by software
— Scientist analyzes database / files
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http://es.rice.edu/ES/humsoc/Galileo/Images/Astro/Instruments/hevelius_telescope.gif

World Wide Web and eScience

» eScience has been inspired and evolved from the World Wide Web

« e.g. caBIG (cancer architecture Biomedical Informatics Grid) is
billed as the “World Wide Web of Cancer Research”

« A huge variety of data types in different presentation formats are on
the World Wide Web, including:

— PubMed o

— eBay - Wikipedia

— Nytimes - Maps/YeIIowPages
- Banking

— Amazon.com

» All this data is accessible through a single container application: the
Web Browser which is designed with a variety built-in/plug-in
technologies (html, css, jpg/mpeg, JavaScript, Java, Flash, AJAX,
XML, PDF, PPT etc.)

* For the computer novice, the Browser is the Internet!

Microsoft eScience Workshop
2006



eScience Browser

e |s there a common “eScience Browser” for this
new “WWW"?

— No; eScience projects are each developing their own
set of specialized tools geared towards limited tasks

e Do we need a common eScience Browser ?

— It would be beneficial. An eScience Browser would
provide a standard interface that is easier for users to
learn, and provide generic access to eScience data
without additional work from eScience developers.

 The eScience Browser would complement the

eScience specialized interfaces
 What would an eScience Browser be like ?
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 \WWhat would an eScience Browser be like ?

The common denominator for eScience results are
tables. So a eScience Browser would, essentially, be
a spreadsheet program with visualization and
statistics tools.

Microsoft Excel 1s the future “web-
browser” of eScience

... okay, that’'s a nice idea. Can it be realized?
We developed a prototype, based on caBIG



for Cancer Research

caBIG is a $60 Million (3yrs) project that will give
scientists access to orders of magnitude more related
data from researchers around the world.

What tools do scientists need to browse, query, and
analyze this data and make meaningful deductions?

— Using Microsoft Excel and leveraging their familiarity with it's
statistical analysis and visualization.

— Using Windows Mobile 5.0 to gain on-the-spot hypothesis
testing; thus replacing the proverbial "restaurant napkin
sketches"

How could we develop such applications? Using the
NET Framework

— Visual Studio Tools for Office

— Compact Framework for Mobile Devices
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caBIG dotNET bridges caGRID and

e caGRID API is written in Java leveraging many
Java projects: Globus Toolkit 3.2, OGSA-DAI
5.0, Tomcat, Ant

e caBIG dotNET is our project bridging the gap
between caBIG and .NET

e |tis a C# Client API based on the Hessian
Binary Protocol that connects with a
corresponding Java Servlet to provide exposition

of the caBIG API
« BSD License; SourceForge Website and CVS
Repository http://xl-cabig-client.sourceforge.net/
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x|=caBIG Smart Client
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x|l=caBIG Smart Client

e LIve demo

Document Actions

@ 6|4

e

¥l-caBIG Smart Client

Query Constructor - Connections Manager |

caBIG Connections Manager

—Conneckion to caBlG dotMET Server
CaEIG dotNET Address: Click to Modify caBIG dotMET Address

Ihttp:.n’.n"E?.'I 5 BB 28/ zervlet/caBlG_dotMET Service)

Server Version: 0.0

Supported Clients: ISuppnlts wl-zaBlE Smart Clents & Smart Clients

Server News:

[2006-07-01) caBIG dotMET Server [w0.0.1] goes live hosting ;I
wl-caBlG Smart Clients [v0.1]

=

@ Conneck to caBIG dotMET Server

—caBIG Index Service reflected by caBlG dotMET Server

Index Service Address; Ihttp:a’.n"cagrid-legistl_l,l.nci.nih.govfogsaa’ser

Index Service last accessed timestannp: (05072005 14 2205

?@ Sync with caBIG Index Service

£aBIG Connections Console

k= ISuccessfull_l,J synced with [ndex Service. |
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x|l=caBIG Smart Client

Document Actions =

e LIve demo e |

Queny Constructor I Connections Managerl

—Data-Fervice Details
Reseatch Center: INEICE

Research Center Type: ICancer Fezearch
Descripkion:

t ational Cancer Institute Center for Bioinformatics

N

Comments:

The MCICB's cancer armay informatics project, cafiray, consists -
of a microarray database and microarray data analysiz and
wizgualization tools. Catray iz an open source project, and the
zource code and APls are availsble in the cafmay Informatics
page. The goals of the project are to make microanray data

e Lol

Conkact Information:

Sue Dubman i!
6116 Executive Blvd, Rockville, MD 20852
Phore Number: 301-534-3005 ;I

Data-Service's Available Dbjects:
I.&ctive Flag j Gl|

o

@ Import selected caBlG Data Service Objects

caEIis Connections Consals

== ISuccessfuII_l,l synced with Index Service. |
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x|l=caBIG Smart Client

e LIve demo

P Domain Object Details

Domain Object’s Model Hame :

=10l x|

Candidate Dizeaze Gene

Model Description:  Jescopiion Mof A vadabis

—Model [dentifiers
1D : 222337 Short Hame:
Clazs Mame: Target
Package Mame: gov.nih.nci.cabio

.damain

13389

—Object Attributes

M armne | Dezcription Walue Domain
4 |dentifier java.lang.Long
- tupe Type jata.lang. String
harne M arne java.lang. String

—E%S Concepts

| Code

| Definition

Candidate T=ul=g 19333

A, gene proposed to haw
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x|=caBIG Smart Client

Planned Features

— The Smart-Client’s Document Actions Pane
will allows users to graphically compose a
guery relating multiple Domain Objects.

i @ Domain Object Details o =] |

=

Domain Object's Model Name - Candidate Disease Gene
ModelDescnption:  Descipiion Vof A vaabis

—Model Identifiers
ID - 2223317 Short Mame: (139229
Class Mame: Target

PackageName: gov.nih.nci.cabio.domain

—Object Attributes

Mame | Description W alue Domain

»

Identifier java.lang.Long

type Type java.lang.Sting

name Mame

java.lang.String

—EWS Concepts

Definition

A, gene propozed to hav,

Domain Object’s Model Hame :

Clone Gene Relative Location Obie

Model Description:  Dazcrpfion Aof Avaiabie

| [~ Model dentifiers
ID : 2223343

Short Name: ([C37925:C45377
Class Mame :  CloneRelativel ocation
PackageMame: gov.nih.ncicabio.domain

Object Attibutes

MHame | Description

‘alue Domain

|dentifier

java.lang.Long

Type

Gene Relative Location Type

—EWS Concepts

| Code Diefirition
The location of & f

Clone; a group of
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 Domain Object Details

Domain Dbject's Model Mame -

=[olx]

Gene Relative Location Object

Model Description:  Deszegpiion AofAvaiabis

r—Madel Identifiers
1D : 2223344

Short Name: C45377
Class Mame :  GeneRelativelocation
PackageMHame: gov.nih.nci.cabio.domain

— Object Attributes

Mame | Description

‘Yalug Domain

Identifier

|ava.lang.Long

Type

java.lang.String

—EYS Concepts

| Code Definition

The location of a f




x|=caBIG Smart Client

Planned Features

— This query will be transcribed into caBIG
Common Query Language (XML) and
executed against data-services via caBIG dotNE

Loabr i dXMLOuery name="caArragduery"
Loriteria name="gov.nih.nci omageom..domainProtocol JProtocol
foriterion nome="identifier" condition="EQUAL_TO walus="P-MEXP-1963" />
<foriteriar
£ feaGr | dXHLOuery 3
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x|=caBIG Smart Client

Planned Features

— Results of the query (XML) will be interpreted by the
Smart Client to populate cells in the Excel Workbook.

Bl Fle Edt Yew Insert Fomet Iooks Data  Window Help

DEHRISISRIVE & RR-F|9-0-B=-25lH@ g T
F10 - F
A B I g I ] I E | F I 5 I A N

] =
Z = Version: 0.0.1
= | X|-caBIG Smart Client
% http:/ /xl-cabig-client.sourceforge.net/
E Query Parameters:
| 7 caBIG Data-Service: xl-cabig.icm.jhu.edu
1 8 | Service Data Element: mri-data
19 | Query Timestamp:
[10] Patient 1D Study Number Study Date
|11 ] ANONYMISED ATZ3AKY 18410/2005 | Mild Incontinence
|12 | ANONYMISED DAEX, 03/32/2003 | Severe Incortinence
113 ANONYMISED AT 181072005 Mild Incontinence
[ 14 ANONYMISED DAEX 0343272003 Severe Incortinence
|15 | ANONYMISED ATZ3AKY 18410/2005 | Mild Incontinence [
| 16 | ANONYMISED DAEX, 03/32/2003 | Severe Incortinence
117 ANONYMISED AT 181072005 Mild Incontinence
[ 18] ANONYMISED DAEX 0343272003 Severe Incortinence
119 | ANONYMISED ATZ3AKY 18410/2005 | Mild Incontinence
|20 ANONYMISED DAEX 03/32/2003 Severe Incortinence
| 21| ANONYMISED A3 18410/2005 | Mild Incontinence
|22 ANONYMISED DAEX 03/32/2003 Severe Incortinence
123 | ANONYMISED AZ234KY 1840/2005 | Mild Incontinence
| 24 | ANONYMISED DAEX 0343272003 Severe Incortinence
|25 | ANONYMISED AF234KY 18/1072005 Mild Incontinence
| 26 | ANONYMISED DAEX 03/32/2003 Severe Incortinence
| 27| ANONYMISED AT 181072005 Mild Incontinence
| 28| ANONYMISED DAEX 033272003 Severe Incortinence
=
K
| 31

32
M 4 » n\caBIG Data Browser 4] |
Ready
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X|=caBIG Smart Client

e X|l-caBIG uses the Smart Phone’s
GPRS to connect with the caBIG dotNET
service

& V)| €€ 9:06 ok

f .‘ | EEttil'.IgS
caBIG dotNET Address

Ittp:if57.15 68, 28/serviet{caB1G_dotNET . Service! |

|:| Modify Address

caBIG Indexing Server

|htl:|:|:,l',l'l:agril:l-registry.ru:i.nih.g-:nv:BDSD,I'Dgsa,I'servil:es,l'l:uase,l'ind |

News

(2006-07-10) caBIG datMET Server API updated ko provide
hosting service For xl-caBIG Smart Clients MOBILE (in
development)
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X|=caBIG Smart Client

e Scientists use their Windows 5.0 Mobile
Device to browse and search for cancer
concepts of interest

- 1] .' = n

L IHI—caI?rIE Muobile ) = | 4% 9:04 [x - IHI—caI?rIE Muobile ) = | 4% 9:06 [x
[ | |gene |

Mame I Descripkion | - Mame I Descripkion |

fAckive Flag &n indication of whether ... | GEne & functional urit of bere...

Agent An ackive power or caus, ., Gene Alias This object describes the. .,

alkernative fyvailable in place of som, .. Gene Feature The structural organizati, ..

Annotation An explanatory or critical... Gene Feature The structural organizati. ..

Array Feature & specific position on a m... Gene Mapping any method used For det, ..

Audit Object Tracks information on th... Gene Relative Location ©...  The locakion of a feature, ..

Bio Event An abstract class ko capk. .,

Binassay Class An abstract class whichr...

Biochemical Pathway an elaboration of the se... -

Bindanic alluDarivad Boborizl Irocewkonl cubckarcac da
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X|=caBIG Smart Client

Once users have found a cancer concept they’re
Interested Iin, xl-caBIG gives further
iInformation about the concept and where on
caBIG this concept type is available

@ & T €€ 206 [X

f " | Details

@ & T €€ 206 [X

Concepk: ‘Gene Alias ~ ~
{C41095) — The cancer Bioinfarmatics Infrastructure Objects (caBIo) —
architecture is the primary programming inkerface to
Concept Definition u:a(_ZCIR!E. caBIo represe_nts data as objects, and each
= object is part of a domain model that covers an area of
[rhis ohiect describes the gene alias, (MCICE)
— Concept's Domain Model
Class Mame; _
Available at - =
|http: 137,187 67.35:80/agsa)services cagrid{caB1O | Genedlias
p ogsa/services/cagridfca Package Name:
The cancer Bininformatics Infrastruckure Objects {caBlio) | gov.nih. nci. cabio, domain |
= i< thie mrirnary nrnnr.:urnrnlnn interFare o . s .
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X|=caBIG Smart Client

e Xxl-caBIG running on Cingular 8125
Smart Phone
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X|=caBIG Smart Client

o xl-caBIG IS
easy to use and very
portable
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In conclusion what have we
accomplished ?

o |t al began with a, crazy, contrarian idea ...
— Microsoft Excel should be the eScience Browser

* We developed a prototype as a reference
Implementation to demonstrate feasibility

X|=caBIG Smart Client

 Are capturing mind-share that our idea Is the future!
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the crazy idea ...

-caBIG vs 20+ other caBIG Tools

20+ caBIG Tools Microsoft Excel
e Free o 3499
e Open Sourced (Java) e Closed Source (C#/C)
« Developed by Academia (via  * Developed by Software
=20% going to Booz Allen Engineers
Hamilton) « Funded by for-profit
e Funded by Government Corporation, paid by
« Domain specific, approach customers
specific — (typically has » Horizontal App, used by
Cancer/Bio In their names, millions in dozens of
descriptions) fields.
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Results of our Prototype

e Limited to the constraints of a beta version of caGRID, we
weren't able to achieve our complete vision. Still,

 caBIG dotNET serves as an example of how to bridge the
gap between a JAVA, Open-Sourced, Government project
with a .NET, Closed-Source, For-Profit Product

« xl=caBIG Smart Client shows how the resulting

application is easy-to-install, responsive, has a simple
Interface, and is useful to a wide-range of domains and

approaches.

Microsoft eScience Workshop
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Capturing Mind Space

 We' ve presented at
Conferences:

— Microsoft Faculty Summit

2006 (Presentation)

— caBIG Annual Meeting 2006

(Poster)

— Microsoft eScience
orkshop 2006
(Presentation)

J Microsoft Excel caBIG Smart Clients

http://xl-cabig-client.sourceforge.net/

Johns Hopkins University

R.T. Macural, T.J. Macura®, W.K. Macura®, K.J. Macura?

tKnowledge ME Ins; 2University of Cambridge, UK, 3University of Maryland, Baltimore County
Introduction: For cver & decade, Microsoft Office xl-caBIG Smart Client Functionality
Excel has been the primary tool used by biormedical

E= tistically analyzing cancer research
data.

browse and search
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Capturing Mind Space (cont’d)

 \We' ve got awebsite and host official caBIG dotNET
server: http://xl-cabig-client.sourceforge.net/

-

= e e R T — =]
— HTML pages describing & oz =
Fle Edt Vew Favortes Tods Heb [ -
- (D) 5F @ Microsch Excel cBIG Smart Cliert |. - B - e - [)Page + G Took - 7
the project

_ xl|-caBIG Smart Client
caBIG dotNE’ .
x|=caBIG Smart Client MOBILE

— PDF copies of all our
presentations/proposals

— CVS repository/FTP
server distributing the
Smart Clients

Overview About caBIG dotNET ¥l-caBIG Smart Clients [Smart Clients Mobile] Downloads
Introduction to caBIG and caBIG dotNET

The cancer Biomedical Informatics Grid (caBIG). dubbed the WWW of Cancer Research. is a National Cancer Institute informatics
project that is likely to become the authonitative source of knowledge related to cancer. caBIG is built on a host of open-source Java
Technologies including Globus Teolkit, Tomcat, and Ant.

caBlG dotMET is an open-sourced web-service and client APl we've developed to expose high-level caBIG Java APIs to the NET
community. The official caBIG dotMNET server is 67.15.68.28. Mare info about caBIG dotMNET

What is the xl-caBIG Smart Client and Smart Client Mobile?
The xl-caBIG Smart Client is a set of extensions to Microsoft Excel 2003 that gives scientists a graphical interface for accessing

caBlG data-services. It provides users intuitive access to caBIG by leveraging their intimacy with the Windows envirenment and
Excel's statistical tools. More info about the xI-caBIG Smart Client

"xI-caBIG Smart Cliani__=

1 ¥8-categ Ol s et
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Capturing Mind Space (cont’d)

o Our Website is Influential (according to Microsoft Live
and Google)

— Search Term (xl-caBlIG/caBIG dotNET)
— S.e:rlch Term (Excel caBIG)

— S.e:rlch Term (Microsoft caBIG)

— S.e:rlch Term (caBIG client)

— S.e:rlch Term (caBIG)

Microsoft eScience Workshop
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caBIG - Google Search - Mozilla Firefox

File Edit VYew Go Bookmarks Tools Help

Q«E v E> v @ ,\» @ I http:{fwww.google.co.ukfsearch?hl=en&q=caBlG&btnG=5Search&meta=

|| http:ffwwicm.jhu.... || http:jfwww.mscs06.... + losandros | | http:jjxl-cabig-client.... | | Visual Studio Tools fo... Ld Latest Headlines | | NIHEmail | | United Visa CCard

|| Microsoft eScience Workshop at the Johns ... I | | Hermes Webmail service: Message Display caBIG - Google Search

Web Images Groups News Froogle more »

- Advanced Search
Gougle EEE Search | Stsneed sea

Search: @ theweb © pages from the UK

Web Results 1- 10 of abi

Welcome to the caBIG™ Community YWebsite — caBIG

General audiences are invited to learn more about the caBIG™ initiative by ... caBIG™ is
being developed under the leadership ofthe Mational Cancer ...
https://cabig.nci.nih.gov/ - 48k - Cached - Similar pages

2006 Annual Meeting — caBIG

"caBIG is a Reality" The vision behind the caBIG Annual Meeting Marrated by Ken ... Click
Here to see the Poster Abstracts from the caBIG™ Annual Meeting
https:#cabig.nci.nih. govaDDB Annual_Meeting - 47k - Cached - Similar pages

[ More results from https:#cabig.nci.nib.goy |

caBIlG/cancer Biomedical Informatics Grid Overview - National ...

caBIG (cancer Biomedical Informatics Grid) Interactive Overview,
www. cancer. gov/directorscorner/caBIG - 27k - Cached - Similar pages

Global Grid Forum

Manisundaram Arumani will present an overview of the caBIG project. The cancer Biomedical
Informatics Grid, or caBIG™ | is a voluntary netwark or grid ...

www. ggf. org/GGF14/ggf_events_schedule_caBig.htm - 11k - Cached - Similar pages

caBIG Participation « Projects « Department of Biomedical ...

The goal of caBIG is to develop applications and the undetlying systems ... In meeting this
goal, caBIG will necessarily bring together data from many and ...
bmi.osu.edufareas_and_projectsicaBlG.cfim - 40k - Cached - Similar pages

Microsoft Excel caBIG Smart Client f Sea‘rCh Te rm (CaB I G)

YWhat is the xl-caBIG Smart Client and Smart Clienl Mobile? The xl-caBIG Smart Client is a

f Mi ft Excel 2003 th - 1 1
Ko chert ourceorganéi - - Cached- cimle pagee. — Project Website Is #6

Done




H - - - -
G dblg ao 40 O « O

File Edit View Go Bookmarks Tools Help

@~ - @ O @ M el googe compmai) Blv O«

| I¥] Gmail - RE: cabig dotnet service down } Amazon.com: HTC Cingular 8125 Black Alum... | [G] 3701 San Martin Drive, 21218 - Google Maps | (3 caGrid 0.5 — caBIG

Google Gmail Calendar Photos Docs & Spreadsheets Groups all my services » robert.macura@gmail.com | Set

GIZI | Search Mail | [ Search the Web. | Showssarch cotions
e[ ® OUtside developers use our API

Spot

Inkiox (169 « b th d tt | «Newer 6 of
Stared % = ecause they ve writien emalls
Chats 2 F @ New wind;
Sent Mail Print all
Drafts (2) 5 Collapse :
All Mail % i
Spam (27} £ Tum on hi
Trash
Hi Robert, P
Contacts AJAX ASP.NET
; Simple Agile We
¥ Quick Contacts Free Express Et
[Search add. or invite Great, the Spreadsheet and BasicClient.cs are now up and running. While you were down, | attempted a direct wwwi.izenda.ce
= : connection to caBig by adding a web reference (http://cabio.nci.nih.qov/cacore31/ws/caCORESemnice?wsdl) to my HintTech ICT
@ Robert Macura V§2005 project. | successfully retrieved the WSQueryVersion number but couldn’t get a collection of genes (always | - ot - we
Set status here v returns a collection of zero length). The attached code is similar to some examples | found in the doc. | believe my Project Manager
® Wiktor Macura serialized gene object is wrong. Is here anything special | need to do? Note, I'm up and running with your server so ww . hinttech.

this is not very important to me anymore, | was however surprised that the wsdl approach didn't work. o Ao

@ Bob Peloquin

o Carl Custer Cluster your JV
No code change
hed Edward Ehea www terracott:
@ james shi
o kaacura Web Services
; Thanks Mark Learn Web serv
@ Patrick Mullen JavalC# Web s¢
@ Pete Springer www.Altova.cc
© Robert Macura What is .NET?
@ Steve Ripaldi Learn about .NE
Add contact Show all Get the Latest I

WWWwW.sSapscen



The Future

 First of all, thank you to Microsoft Research, Dan
~ay, and Simon Mercer who made this all possible
0y giving us the initial funding.

e Our immediate goal is to publish a paper, describing

the xl-caBIG Project and motivating our view-point
that Microsoft Excel iIs the eScience Browser

« Funding dependent, we want to continue developing
our prototype, integrating with caGRID 1.0 and
Office 2007 technologies.

Microsoft eScience Workshop
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